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© Soiventless silicon compositions for release paper. 



@ A soiventless silicone composition for release paper containing a partially branched vinyl organopolysiloxane 
as the base polysiloxane to be cured, which may be applied without the use of organic solvents, and which gives 
a cured film having excellent slip properties and releasability without using any slip-imparting materials. 
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SOLVENTLESS SIUCONE COMPOSITIONS FOR RELEASE PAPER 

The present invention relates to silicone compositions for release paper which impart excellent 
releasabiiity and slip properties to substrates, more particularly to solventless silicone compositions for 
release paper which may be applied without the use of organic solvents. 

Conventionally, silicone compositions have been used as release agents to prevent the adhesion and 

5 fixing between substrates such as paper or plastics and adhesive substances, or to improve the slip 
between paper and paper, paper and plastics, a plastic film and a plastic film, paper and human fingers, 
plastics and human fingers, or plastics and metals. 

These release agent silicone compositions have been widely used in organic solvent solutions or as 
aqueous emulsions (see, for example, Japanese Patent Publication Nos. Sho 35-13709, Sho 36-1397, and 

w Sho 46-26798). Since the organic solvent solution-type silicone release agents contain, as a main 
constituent, gum-like diorganopolysiioxanes of a high molecular weight or of a high polymerization degree, 
they need large volumes of solvents in their use. and thus inevitably cause air pollution if the solvents are 
vented into the atmosphere, and they require a substantial cost in the solvent recovery system. In contrast 
the aqueous emulsion-type silicone release agents cause no serious air pollution; however, they might 

/s cause some environmental pollution from the use of emulsifying agents, and they are required to be heated 
for a longer time at a high temperature for film formation. 

To solve these problems, solventless-type release agent silicone compositions have been proposed 
which contain virtually no water or organic solvents. Examples of these silicone compositions may be found, 
for example, in U.S. Patent Nos. 3,922.443, 4,057,596. and 4.071,644, and Japanese Patent Publication No. 

20 Sho. 52-39791. However, the cured film obtained from these compositions has a low polymerization degree, 
because these compositions use a vinylsiloxane or hydrogensiloxane having a viscosity between 50 and 
5,000cSt at 25* C as a main constituent, and as a result it is inferior in mechanical strength in comparison 
to that obtained from the conventional organic solvent solution-type silicone compositions stated above. In 
addition to this disadvantage, it is unsatisfactory in slip properties, and thus the conventional solventless 

25 silicone compositions have limited applications. 

For example, if the conventional solventless release agent silicone compositions are used for release 
agents for a kraft tape with a pressure-sensitive adhesive, the application of . the kraft tape to corrugated 
boards is not smoothly done, since the cured film formed on the reverse of the kraft tape is poor in slip 
properties, and the slip between hands and the release surface is not good. Sometimes workers hurt their 

30 hands. If this happens, workers cannot apply sufficient force to the kraft tape, and thus the pressure 
sensitive adhesive does not satisfactorily adhere to the corrugated board, so that peeling of the tape from 
the corrugated board sometimes happens. It has also been pointed out that where conventional solventless 
release agent silicone compositions are applied to paper or a plastic film to make a slip sheet for a cassette 
tape, the magnetic tape is sometimes damaged, or troubles occur in tape rotation, because the slip 

35 between the tape and the slip sheet is not good. 

It has further been pointed out that if release paper is manufactured by applying and curing the 
conventional solventless release agent silicone compositions to paper or a plastic film, the cured silicone 
film thus obtained contacts a metal or plastic roil before the release paper Is wound up. The poor slip 
properties of the cured film may cause damage to the silicone surface, giving rise to partial breakdown of 

40 the release performance of the release paper thus manufactured. The poor slip properties also may make 
the wind-up of the coated paper or plastic film unsmooth, and thereby cause processing troubles. 

To solve these problems of the conventional solventless release agent silicone compositions, various 
slip-imparting materials, such as dimethylsiloxane oils, polyether modified oils, surfactants, waxes and metal 
soaps, have been added. However, satisfactory results have not yet been obtained. Since virtually none of 

45 these slip-imparting materials is very compatible with the silicone compositions, the coating fluid thus 
obtained becomes unstable, and curing often fails to occur. The most serious problem is that almost all of 
these slip-imparting materials tend to migrate onto the surface of the cured silicone film, and this causes a 
decrease in the adhesive force between the cured film and the adhesive. 

Other methods for improving slip properties have been proposed, as for example in Japanese Patent 

so Laid-open Publication Nos. Sho. 61-159480 and Sho. 63-101453. However, these methods are still 
unsatisfactory. 

The object of the invention is to provide a solventless silicone composition for release paper which 
produces a cured film having excellent slip properties, releasabiiity and subsequent adhesion. In the present 
invention, "release paper" embraces the use of any substrate, such as paper, plastic film, or metal foil, and 
is not limited to release paper composed of paper. 
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It has now been found that the foregoing object may be attained by employing as the base material to 
be cured a partially branched vinyl siloxane. Thus a cured film produced from the silicone composition of 
the invention has a similar level of slip properties to that produced from a conventional solvent-borne 
release agent silicone composition, and does not require the use of slip imparting materials which tend to 
s migrate onto the surface of a cured film. 

According to one aspect of the invention there is provided a soiventless silicone composition for release 
paper comprising: 

(A) 100 parts by weight of an organopolysiloxane having per molecule at least two silicon-bonded 
aikenyl groups and at least one silicon-bonded group of the formula [XJ: 

ro 

R 1 R l 
- ( CH 2 ) m -^fSiO-fcr- SiR 1 [X] 
R l R l 

75 

(wherein each group R 1 , which may be the same or different, represents a monovalent hydrocarbon group, 
n is an integer of 5 to 100, and m is an integer of 2 to 8); 

(8) 1 to 100 parts by weight of an organohydrogenpoly siloxane having per molecule at least two 
20 silicon-bonded hydrogen atoms; and 

(C) a catalytically effective amount of a platinum catalyst; with the proviso that the sum of the number 
of aikenyl groups per molecule in component (A) and silicon-bonded hydrogen atoms per molecule in 
component (B) is at least five. 

Each component of the composition of the invention will be explained in detail. 
25 The organopolysiloxane employed as component (A) in the invention has at least two silicon-bonded 
aikenyl groups in a molecule. This partially branched organopolysiloxane has a comb-like structure, and 
may be represented by, for example, the following formulae: 



30 



R 2 - 




- Si- R 2 CI) 



35 R 2 

X - SiO-f SiO-)-. 
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SiO -He - Si- X (2) 
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SiO->- b 

R 3 
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SiO 
I 

R 2 



R 2 
I 

-*- c - Si- R 2 (3) 
R* 



(where X is a group of formula [X] as defined above, a, b and c are positive integers, and each group R 2 
and R 3 , which may be the same or different, represents a monovalent hydrocarbon group). 

Each of the groups R\ R 2 and R 3 , which may be the same or different, may for example be selected 
from alkyl. e.g. Ci- 8 such as methyl, ethyl, propyl, butyl, etc.; aryl, e.g. C G -i2 such as phenyl; aryl Ci-4 
alkyl such as benzyl or trityl; cycioalkyl, e.g. Cw such as cyclohexyl; and, in cne case of R2, aikenyl, e.g. 
C2-8 such as vinyl, allyl, etc. Any of the above groups may be substituted by, for example, one or more 
halogen atoms, cyano groups, etc. 

It will be appreciated that it is necessary for a proportion of the groups R 2 to represent aikenyl groups, 
which preferably will have terminal olefinic unsaturation. The most preferred aikenyl groups are vinyl and 
allyl. Correspondingly in formula [X] m is preferably 2 or 3. 

From the standpoint of practical use. eighty mole percents (80mole%) of R\ R 2 . and R 3 should 
preferably be methyl groups. By changing the ratio b/(a + b) in formulae (1)-(3) it is possible to control the 
level of the slip properties of a cured film produced from the compositions; the preferred range of this ratio 
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is 0.001 to 0.1. 

The organopolysiloxane may be prepared by reacting an organopolysiloxane, for example of formula [I]: 



R 2 R s 
I I 
R*SiO-e SiO 

R ! ' R* 



R 2 



4- SiO 
R s 



R 2 
I 

- SiR 2 
I 

R 2 



[I] 



10 (wherein R 2 . R 3 and a are as hereinabove described, and d is (b+c)) with an organopolysiloxane having a 
silicon-attached hydrogen atom at one end of the molecule, for example, a compound of formula [II]: 



15 



HSiO-f- SiO 
R 1 k l 



R l 

, - SiR 1 
R l 



[II ] 



20 



25 



30 



(wherein n is as hereinbefore defined), conveniently in a solvent such as toluene or tetrahydrofuran and in 
the present of a catalyst for a hydrosiiyl reaction, such as chloroplatinic acid, typically at a reaction 
temperature of 40 to 120* C. 

The organopolysiloxane having a silicon-attached hydrogen atom at one end of the molecule may be 
prepared by, for example, the following known method: A trialkylsilanol (R 3 SiOH where R is an alky I group) 
is copolymerized with a hexaorganotrisiloxane in an acetonitrile solvent in the presence of a penta- 
coordinate catalyst such as one represented by formulae [III] or [IV] 



N'(CH, )< 
C s H*Si- 



:x) 



[ffl ]; 



35 



40 



K* C e H 5 Si- 




[IV ]; 



where z is an integer, whereby an organopolysiloxane having a silanol radical represented by formula [V] at 
one end is produced 



45 



R l 



R l - SiO SiO +~ 



I 



I 

R l 



[V ] 



50 



55 



(wherein R 1 and n are as hereinbefore described). The thus-produced organopolysiloxane is reacted with a 
dialkylchlorosilane in the presence of a hydrochoric acid-uptaking agent (e.g. triethylamine, pyridine, etc.). 

Examples of the alkenyl group in the organopolysiloxane of component (A) are vinyl, allyl and propenyl 
groups, the most preferred alkenyl group being vinyl. If the amount of the aikenyl group In the or- 
ganopolysiloxane is lower than or equal to 0.5mole%, the silicone compositions do not cure well. If the 
amount is higher than or equal to 10.0mole%, the peel resistance of a cured film produced from the silicone 
compositions becomes too high, and the adhesion of adhesives to the cured film becomes unstable from 
the standpoint of practical use. Thus, the amount of the alkenyl group should desirably be within the range 
of 0.5 to 10.0mole%, preferably 1.0 to 8.0mole%. 
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The organohydrogen poiysiloxane component (B) of the silicone composition of the invention may be 
chosen from known organohydrogenpoiysiioxanes which contain per molecule at least two, preferably at 
least three, silicon-bonded hydrogen atoms which may undergo an addition reaction with an alkenyl group. 
Preferably at least 90mole% of the silicon-bonded hydrocarbon groups are methyl groups. Examples of this 

5 kind of poiysiloxane are homopolymers or copolymers consisting of units such as (CHg)HSiO, HSid.s, 
(CHshSiO, CH 3 SiOi. s , (CH3) 2 HSiO 0 .5 and (CH 3 )3SiO 0 .s. The structure of the poiysiloxane component (B) 
may be linear, branched or cyclic; a poiysiloxane having a viscosity of 10 to 500cSt at 25 C is preferred. 
The amount of the polysiloxanes may be that in proportion to the amount of the alkenyl groups contained in 
component (A), and is generally 1 to 100 parts by weight per 100 parts by weight of the amount of the 

ro alkenyl groups contained in component (A), from the standpoint of the formation of film and peel properties. 
The third component (Composition (Q) of the silicone composition of the invention is a catalyst for an 
addition reaction of components (A) and (B), and may be selected from among such catalysts convention- 
ally used for this kind of reaction, e.g. chloroplatinic acid, an alcoholic or an aldehydic solution of 
chloroplatinic acid, or complexes of chloroplatinic acid and various defines. Platinum black and various 

is carriers on which platinum is placed may also be used. The catalyst may be present in any amount which 
is catalyticaliy effective; this amount will usually be 1 to 1,000ppm based on component (A), to obtain a 
good cured film and from an economic standpoint. 

The sum of the number of alkenyl groups per molecule in component (A) and the number of silicon- 
bonded hydrogen atoms in component (B) should be at least five to make a crosslinked polymer structure 

20 and to make the thus-copolymerized silicone composition insoluble to solvents. 

The silicone compositions of the invention may be obtained by blending specific amounts of the three 
components (A), (B) and (C). Component (C) is preferably added after obtaining a uniform blend of 
components (A) and (B). If necessary, reaction retardants such as various organic nitrogen compounds, 
organic phosphate compounds, acetylene compounds, e.g. acetylenic alcohols such as 3-methyM butyne- 

2S 3-ol), oxime compounds or organic chloro compounds, may be added as a fourth component, for example 
to reduce the activity of the platinum catalyst at room temperature and thereby extend the pot life of the 
compositions. The viscosity of the compositions of the invention is preferably 50 to 20.000cSt in order to 
achieve good workability in the coating process. The viscosity may be selected to take account of the 
amount of composition to be applied, the coating method, or the nature of the substrate material to be 

30 coated. For example, lower or moderate viscosities (e.g. 50 to 3,000cSt) may advantageously be used if the 
amount of coating on substrates is chosen to be in the range of 0.3 to 3.0g/m 2 , e.g. in the coating of metal 
foils or plastics such as polyethylene-laminated papers by means of known coating machines such as roll 
coaters, gravure coaters, air-knife coaters. curtain-flow coaters, offset-transfer roll coaters, etc. Higher 
viscosities than those in this range are preferred in the coating of substrates such as glassine papers, kraft 

05 papers and clay-undercoated papers, which readily absorb release agent compositions. 

Substrates on which the compositions of the invention have been coated may be heated for 5 to 60 
seconds at a temperature of 80 to 200 *C, or irradiated for at least 0.2 seconds with a UV irradiator (e.g. 
having a power of about 80w/cm) so that a cured film is formed on the surface of the substrate. The thus- 
formed cured film imparts slip properties to the substrate, and coated substrates such as paper, plastic 

40 films and metal foils become useful as release paper. The manual application of an adhesive tape may then 
be smoothly done, because the slip properties of the cured silicone surface are good. In addition, since the 
cured silicone surface has a light release force and good slip properties, the range of uses of the release 
agent silicone compositions of the invention is broad in comparison with that of the conventional solventless 
release agent silicone compositions. 

45 As stated above, since the silicone compositions of the invention employ partially branched vinylsilox- 
anes as the base siloxanes to be cured, they may be applied without the need for organic solvents. Their 
use is therefore beneficial as regards energy savings, safety, and avoidance of environmental pollution, and 
may also impart a good level of slip properties which has previously not been attained by conventional 
-solventless silicone compositions. In addition, the subsequent adhesion is excellent, and the release force is 

so light and constant. 

Release agent silicone compositions of the invention are illustrated In more detail by reference to the 
following examples, wherein the term "parts" means "parts by weight," and the values of viscosity were all 
measured at 25 "C. 



55 



EXAMPLE 1 



To a solution of 100g of toluene and 100g of dimethylpolysiloxane (vinyl value: 7.2 x 10"* rnole/g) 
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containing 4.5mole% of vinyl groups, having dimethylsilyl groups at its molecular ends, and of a viscosity of 
800cSt at 25 *C, 1g of a 1% isopropanol solution of chloroplatinic acid was added, and the mixture was 
heated up to 80 * C. To this mixture 160g of dimethyipoiysiioxane (polymerization degree 60) having a SiH 
group at one end was added and the reaction was initiated. After addition of the dimethyipoiysiioxane. the 
reaction mixture stood for two hours at 80 to 100* C. Thereafter, ig of active carbon was added to this 
reaction mixture to adsorb the catalyst in the reaction mixture, and the reaction mixture was filtered. 

. From the thus-obtained filtrate toluene was distilled off, and an oil (oil A) having a vinyl value of 1.4 x 
10"* mole/g and a viscosity of l8,00OcSt was obtained. 

To I00g of oil A was added 3g of methylhydrogenpolysiioxane, both of whose end groups are 
trimethylsilyl. having a viscosity of 20cSt at 25* C, and 1g of of 3-methyM -butyne-3-ol of the formula (VI] 

CH 3 

I 

HC = C- C - OH [VI ] 

CH, 

was further added. This mixture was uniformly mixed and then 2g of a complex salt of platinum and 
vinylsiloxane (200ppm in terms of platinum content) was added, and then these components were 
sufficiently mixed to prepare product 1. 

Curability of product 1 , peel resistance, slip properties, and the subsequent adhesion of a cured film 
from product 1 were measured by the methods described below, and the results of these measurements 
are shown in Table 1 . 

Measurement of Curability 

Product 1 was coated on the surface of polyethylene laminated fine paper in a coated amount of 0.8g 
per 1m 2 of the surface area, and the coated paper was then heated for 20 seconds at 120 ' C in a hot air 
circulation-type drying oven. The cured surface was rubbed with a finger and the curability was judged by 
the dropping-off of the cured composition from the cured surface, and the haze of the cured surface was 
estimated. The result was very good, and the mark n Q n in Table 1 means good curability. 



Measurement of Peel Resistance 

Product 1 was coated on the surface of a polyethylene laminated fine paper in an amount of 0.8g per 
1m 2 of surface area, and heated for 30 seconds at 140* C in the drying oven, whereby a cured film was 
formed on the laminated paper. On the surface ORIBAIN BPS-5127 (a product name for an acrylic-type 
solventbome adhesive manufactured by Toyo Ink Manufacturing Co., Ltd.) or ORIBAIN BPS-241 1 (a product 
name for a rubber-type solventbome adhesive manufactured by the same company) was coated, and 
heated for 3 minutes at 100 " C. Thereafter, a piece of paper having a weight of 40g per 1m 2 , was applied 
to this treated surface, and a pressure of 20g/cm 2 was applied to this paper and kept for a certain time at 
25* C. Thereafter, this paper, together with the adhesive, the cured film, and the laminated paper, was cut 
into strips having a width of 5cm, to get test pieces. The 180-degree release test was conducted by peeling 
the applied paper from the test pieces at a rate of 0.3m/min, 30m/min, and 60m/min by using a tensile 
strength tester, and the peel force(g) required to peel was measured for each test piece. 



Measurement of Slip Properties 

A cured film of product 1 was formed on the surface of a sheet-like substrate by the same method used 
in the peel resistance test above. On its surface was placed a piece of urethane rubber or styrene- 
butadiene rubber. A weight of 200g was placed on the rubber, and then the rubber was pulled in a direction 
parallel to the cured silicone surface at a rate of 0.3m/min, and the kinetic frictional force was obtained by 
dividing the force(g) required to pull the rubber by 200g. This procedure employed is similar to that 
described in ASTM D 1894-63. Slip properties were also evaluated by sliding a finger on a cured film 
surface, and the results were estimated in terms of the following standards, and the results are shown in 
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Table 1 using the following marks: 
@ : slid very well 
O : slid well 

x : did not slide very much 
5 x x : did not slide at all 



Measurement of Subsequent Adhesion 

jo A cured film of product 1 was formed on the surface of a sheet-like substrate by the same method as 
used in the peel strength test given above. On its surface was applied a polyester adhesive tape No. 31 8 (a 
product name for a polyester pressure sensitive adhesive tape manufactured by Nitto Denko Corporation), 
and heated for 20 hours at 70 *C under a pressure of 20g/cm 2 , and then the applied polyester tape was 
peeled. Thereafter, the peeled polyester tape was applied to a stainless-steel sheet and the 180-degree 

/s release test was conducted at a rate of 0.3m/min, and force 1 required to peel the tape from the stainless- 
stee! surface was measured. 

To make a comparison, tape No. 31 B was applied to a poiytetrafluoroethylene sheet, then heated for 20 
hours at 70* C under a pressure of 20g/cm 2 , and then peeled from the sheet. This 180-degree release test 
was also conducted by applying the peeled tape to a stainless-steel surface, and force 2 required to peel 

20 the tape from the stainless-steel surface was measured. The subsequent adhesion was expressed in % by 
dividing force 1 by force 2. 



EXAMPLE 2 

25 

Oil B, having a vinyl value of 8.2 x 10" 5 mole/g, and having a viscosity of 12.000cSt, was prepared by 
repeating the same process as that used to prepare oil A in Example 1, but by replacing 160g of the 
dimethylpolysiloxane having a SiH group at one end and having a polymerization degree of 60 used in 
Example 1 with 120g of the same dimethylpolysiloxane, but having a polymerization degree of 30. 
30 Thereafter, composition II was prepared by repeating the same process as that used to obtain composition I 
in Example 1. but by replacing 100g of oil A with 100g of oil B. By using composition II . the same physical 
properties were measured by using the same methods as those described in Example 1, and the results 
obtained are also shown in Table 1 . 



EXAMPLE 3 

Oil C, having a vinyl value of 1.29 x 10"* mole/g and having a viscosity of 1,500cSt. was prepared by 
repeating the same process as that used to prepare oil A in Example 1 by replacing I60g of the 
40 dimethylpolysiloxane having a SiH group at one end and having a polymerization degree of 60 as used in 
Example 1 with 40g of the same dimethylpolysiloxane but having a polymerization degree of 10. Thereafter, 
composition III was prepared by repeating the same process as that used to prepare oil A in Example 1, but 
by replacing 100g of oil A with 100g of oil C. 

By using composition III, the same physical properties were measured by the same methods as those 
45 described in Example 1, and the results obtained are also shown in Table 1. 



COMPARATIVE EXAMPLE 1 

50 To 100g of vinyldimethylpolysiloxane having a vinyl group only at one end, and having a viscosity of 
LOOOcSt at 25" C which replaces the vinyl group -containing dimethylpolysiloxane used in Example 1. 2g of 
the methylhydrogenpolysiloxane, both of whose end groups are trimethylsilyl, having a viscosity of 20cSt at 
25* C, and 1g of 3-methyl-1-butyne-3-ol. were added, and these compounds were uniformly mixed. 
Thereafter, 2g of a complex salt of platinum and vinylsiloxane (200ppm in terms of platinum content) were 

55 added, and these components were sufficiently mixed. Composition VI was thus prepared. 

By using composition VI, the same physical properties were measured by the same methods as those 
described in Example 1, and the results obtained are also shown in Table 1. 
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COMPARATIVE EXAMPLE 2 



70 



To 100g of dimethylpolysiloxane containing 4.5mole% of vinyl groups both of whose end groups are 
dimethylvinylsilyl groups, having a viscosity of 800cSt at 25* C, 3g of methylhydrogenpolysiloxane both of 
whose end groups are trimethylsilyl, having a a viscosity of 20cSt at 25* C, and 1g of 3-methyM -buty ne-3- 
ol were added, and these components were uniformly mixed. To this mixture 2g of a complex salt of 
platinum and vinylsiloxane (200ppm in terms of platinum content ) were added, and these components were 
sufficiently mixed. Composition V was thus prepared. 

By using composition V, the physical properties were measured by the same methods as described in 
Example 1, and the results are shown in Table 1. 



75 



20 



EXAMPLE 4 

To composition 1 in Example 1 , 4 parts of 4-methoxybenzophenone, a photosensitizer, was added. The 
thus-prepared composition was coated on polyethylene laminated fine paper in an amount of 0.8g/m 2 . The 
coated substrate was irradiated for 3 seconds with a low-pressure mercury vapor lamp of 80w/cm placed 
8cm from the coated substrate. The curability, peel resistance, slip properties, and residual adhesive rate, 
were measured. The results are shown in Table 1 . 

Table 1 







Slip Properties 
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Kinetic Friction 
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Touch 
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Peel Resistance (g/5cm) 


Urethane 
Rubber 


SBR 
Rubber 


BPS-5127 


BPS-2411 


Ex.1 


I 
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Ex.: Example 

Com.: Composition 

C.Ex.: Comparative Example 

SBR Rubber: Stylene-Butadiene-Rubber 



45 



As is apparent from the results in Table 1, the release agent silicone compositions of the invention may 
form a cured film which has good slip properties, a good subsequent adhesion, and a light release force. 



Claims 



50 



1. A solventless silicone composition for release paper comprising: 
(A) 100 parts by weight of an organopolysiloxane having per molecule at least two silicon-bonded alkenyl 
groups and at least one silicon-bonded group of formula [X] 



55 



- ( CH 2 ). 




[X] 
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10 



15 



(wherein each group R\ which may be the same or different, represents a monovalent hydrocarbon groups, 
n is an integer of 5 to 100, and m is an integer of 2 to 8); 

(B) 1 to 100 parts by weight of an organohydrogenpolysiloxane having per molecule at least two silcon- 
bonded hydrogen atoms; and 

(C) a catalyticaily effective amount of a platinum catalyst; 

with the proviso that the sum of the number of alkenyl groups per molecule in component (A) and silicon- 
bonded hydrogen atoms per molecule in compohent(B) is at least 5. 

2. A silicone composition as claimed in claim 1 wherein the organopolysiloxane of component (A) has 
any of the structures of formulae (1), (2) and (3): 



R» R 2 



r* - sio-f sio — e- SiO ^ — (- SiO - f i- R 2 CD 

Aa R* R 3 R 3 R * 



20 
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R 2 R 3 
I I 
SiO-*- SiO 
I t 
R 2 R 3 



SiO 
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R 3 



R 2 

^iO 

R 3 



r 

Si 

i 

R 2 



- Si- x 



<2> 



25 



R 2 R 3 
X - SiO-f-SiO 4-. 
R 2 R 3 




R 2 
i 

Si 
I 

R 2 



- Si- R 2 



oo 
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40 
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(wherein X is as defined in claim 1; a, b and c are positive integers; and each of the groups R 1 , R 2 and R 3 , 
which may be the same or different, are selected from alkyl, aryl, aralkyl and cycloalkyl groups, with the 
proviso that R 2 may additionally be an aikenyl group, and such groups substituted by halogen atoms or 
cyano groups. 

3. A silicone composition as claimed in claim 2 wherein about 80 mole% of the groups R\ R z and R J 
are methyl groups. 

4. A silicone composition as claimed in claim 2 or claim 3 wherein the alkenyl groups R 2 are vinyl or 
allyl. 

5. A silicone composition as claimed in any of the preceding claims wherein m is 2 or 3. 

6. A silicone composition as claimed in any of claims 2 to 5 wherein the ratio of b to (a + b) is 0.001 to 

0.1. 

7. A silicone composition as claimed in any of the preceding claims wherein the alkenyl group 
contained in the organopolysiloxane of component (A) is vinyl. 

8. A silicone composition as claimed in any of the preceding claims wherein the content of the alkenyl 
group in the organopolysiloxane of component (A) is 0.5 to 10 mole%. 

9. A silicone composition as claimed in any of the preceding claims wherein the organohydrogen- 
polysiloxane of component (B) has at least three silicon-bonded hydrogen atoms per molecule. 

10. A silicone composition as claimed in any of the preceding claims wherein the organohydrogen- 
polysiloxane of component (B) is methylhydrogenpolysiloxane. 

11. A silicone composition as claimed in any of claims 1 to 9 wherein at least 90 mole% of the silicon- 
bonded organic groups in the organohydrogenpolysiloxane of component (B) are methyl groups. 

12. A silicone composition as claimed in any of the preceding claims wherein the viscosity of 
component (B) is 10 to 500cSt at 25* C. 

13. A silicone composition as claimed in any of the preceding claims wherein the amount of component 
(C) is 1 to 1 .000 ppm in terms of platinum content based on the weight of component (A). 

14. A silicone composition as claimed in any of the preceding claims wherein the component (C) is 
chloroplatinic acid or a solution or complex thereof. 

15. A silicone composition as claimed in any of the preceding claims which contains a reaction 
retardant for the activity of component (C). 

16. A silicone composition as claimed In any of the preceding claims whereof the viscosity is 50 to 
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